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SSw-^ «* ^ening compound and an effective am^tof^ SSfflSSS 
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,JL„, n or to aboul 20 % bv weiaht of the composition, of a pH modifier. The liquid composition comprises from about 0,5 % to about 
5^ **Sn?S me co mpolS of Z^^Kc^oJ ^U^xy ammonium fabric softening compound, an effective amount of 
ZZS^Sms^h^m the same gro^as for the solid particulate composition, from about 0 % to about30 % by weight of the 
TKSor^osity. disSbiUty. or both, and the balance comprising a liquid carrier selected ^J^J^^ 
T^ZVmnohytnc alcohols! C 2 .Q polyhydric alcohols, liquid polyalkylene glycols, propylene carbonate, and mixtures thereof. 
The liquid compostions have a pH of from about 2 to about 5. 
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FABRIC SOFTENING COMPOSITION CONTAINING 
CHLORINE SCAVENGERS 



TECHNICAL FIELD 
The present invention relates to liquid and solid fabric softening compositions 
containing a low level of chlorine scavenger. The compositions minimize fading of 

10 fabric colors sensitive to the low levels of chlorine present in the rinse water. 

BACKGROUND OF THE INVENTION 
Chlorine is used in many parts of the world to sanitize water. To make sure 
that the water is safe, a small residual amount, typically about 1 to 2 parts per million 
(ppm), of chlorine is left in the water. At least about 10% of U.S. geography has 

15 about 2 ppm or more of chlorine in their Up water at some time. It has been found 
that this small amount of chlorine in the tap water can cause fading of some fabric 
dyes. The use of laundry detergent compositions containing chlorine scavengers to 
reduce the fading of fabric colors is known in the art. It is now discovered however, 
that much less chlorine scavenger, incorporated into rinse-added fabric softener 

20 compositions, provides a comparable benefit to detergent compositions containing 
higher amounts of chlorine scavengers. It is believed that in a typical wash, there is 
usually enough soil on the fabrics to scavenge residual chlorine and minimize damage 
to chlorine-sensitive dyes. However, in the rinse cycle the soil levels are greatly 
reduced and some dyes can Side after multiple laundering cycles. Thus, fading of 

25 fabric colors caused by tap water over time is more a result of the presence of 
residual chlorine in the rinse water than in the wash water. This is a problem which 
the presence of chlorine scavengers in the laundry detergent, which is depleted after 
the wash cycle, is unable to solve unless a large amount of chlorine scavenger which 
is retained on the fabrics is used to provide enough residual active for the rinse cycle. 

30 A secondary benefit of the rinse-added softener compositions of the present invention 
is their ability to eliminate or reduce the chlorine odor on laundered fabrics when a 
chlorine bleach is used in the wash for stain removal or sanitizing purposes. Another 
secondary benefit is the ability to use water-soluble chlorine scavengers that are not 
retained on the finished fabric. Retention can cause buildup and discoloration of the 

35 fabric and is therefore not desirable. 
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The present invention relates to a rinse-added fabric softening composition 
selected from the group consisting of: 

I. a solid particulate composition, comprising: 

(A) from about 50% to about 95%, by weight of the composition, 
5 of biodegradable, cationic quaternary ammonium fabric 

softening compound; 

(B) an effective amount of chlorine scavenger selected from the 
group consisting of: 

1 . amines; 
10 2 . ammonium salts; 

3. amino acids, but not lysine; 

4. polyamino acids; 

5 . polyethy leneimines; 

6 polyamines, but not di(higher alky])cyclic amines nor 
1 5 their condensation products; 

7. polyamineamides; 

8. polyacrylamides; and 

9. mixtures thereof; 

(C) from about 0% to about 30%, by weight of the composition, 
20 of a modifier, for viscosity, dispersibility, or both; and 

(D) from about 0% to about 20%, by weight of the composition, 
of a pH modifier, and 

II. a liquid composition, comprising: 

(A) from about 0.5% to about 50%, by weight of the composition, 
25 of biodegradable, cationic quaternary ammonium fabric 

softening compound; 

(B) an effective amount of chlorine scavenger selected from the 
group consisting of: 

1. amines; 
30 2. ammonium salts; 

3. amino acids, but not lysine; 

4. polyamino acids; 

5 . polyethyleneimines; 

6. polyamines, but not di(higher alkyl)cyclic amines nor 
35 their condensation products; 

7. polyamineamides; 

8. polyacrylamides; and 
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9. mixtures thereof; 

(C) from about 0% to about 30%, by weight of the composition of 
a modifier for viscosity, dispersibility, or both; 

(D) the balance comprising a liquid carrier selected from the group 
consisting of water, C]-C 4 monohydric alcohols, C 2 -Cg 
polyhydric alcohols, liquid polyalkylene glycols, propylene 
carbonate, and mixtures thereof; and 

wherein said composition has a pH of from about 2 to about 5. 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention relates to a rinse-added fabric softening composition 
selected from the group consisting of: 

I- a solid particulate composition, comprising: 

(A) from about 50% to about 95%, by weight of the composition, 
of biodegradable, cationic quaternary ammonium fabric 
softening compound; 

(B) an effective amount of chlorine scavenger selected from the 
group consisting of: 

1. amines; 

2. ammonium salts; 

3 . amino acids, but not lysine; 

4. polyamino acids; 

5 . polyethyleneimines; 

6. polyamines, but not di(higher alkyl)cyclic amines nor 

their 

condensation products; 

7. polyamineamides; 

8. polyacrylamides; and 

9. mixtures thereof; 

(C) from about 0% to about 30%, by weight of the composition, . 
of a modifier, for viscosity, dispersibility, or both; and 

(D) from about 0% to about 20%, by weight of the composition, 
of a pH modifier; and 

II. a liquid composition, comprising: 

(A) from about 0.5% to about 50%, by weight of the composition, 
of biodegradable, cationic quaternary ammonium fabric 
softening compound; 
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(B) an effective amount of chlorine scavenger selected from the 
group consisting of: 

1 . amines: 

2. ammonium salts; 

5 3. amino acids, but not lysine; 

4. polyamino acids; 

5. polyethyleneimines; 

6. polyamines, but not di(higher alkyl)cyclic amines nor 
their condensation products; 

10 7. polyamineamides; 

8. polyacrylamides; and 

9. mixtures thereof; 

(C) from about 0% to about 30%, by weight of the composition of 
a modifier for viscosity, dispersibility, or both; 

1 5 (D) the balance comprising a liquid carrier selected from the group 

consisting of water, C1-C4 monohydric alcohols, C2-Cg 
polyhydric alcohols, liquid polyalkylene glycols, propylene 
carbonate, and mixtures thereof; and 
wherein said composition has a pH of from about 2 to about 5 
20 (A) Biodegradable Cationic Fabric Softener Active 

The preferred fabric softener active is biodegradable cationic ester quaternary 
ammonium softener active containing ester linkages in the long hydrophobic groups 
(EQA) having the formula: 

E^[Y.R 2 ] m pX- 

25 wherein 
p is 1 or 2; 
m is 2 or 3; 

each E is a nitrogenous quaternary ammonium group of charge p+; 

each Y is -0-(0)C-, or -C(0)-0-; 
30 R 2 is the same or different Cj 1-C22 hydrocarbyl or substituted hydrocarbyl 

substituent, preferably alkyl and/or alkenyl; and 

X" is any softener-compatible anion such as chloride, bromide, methylsulfate, 

ethyl sulfate, formate, nitrate and the like; 

preferably E is selected from the group consisting of: 
35 (1) (R) 4 -m N + [(CH 2 ) n 1m with m being 2 or 3i 
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(2) (R) 3 N + (CH2)nCH-CH 2 ;and 

(3) mixtures thereof; 

wherein 

5 n is 1 to 4; 

each R is a Cj- C 6 alkyl or substituted alkyl group (e.g., hydroxy alkyl, hydroxy 
ethyl, hydroxy propyl), preferably alkyl group, e.g., methyl (most preferred), 

ethyl, propyl, and the like, a benzyl group, hydrogen, and mixtures thereof; and 
wherein R 2 is derived from C i i-C 2 2 fatty acyl groups. 

10 A preferred EQA with E of the formula (I) above, has the formula: 

(R)4-mN + [(CH2) n -Y-R 2 ] m X" 
wherein: Y = -0-(0)C-, or -C(0)-0-; m = 2 or 3; each n = 1 to 4; each R 
substituent is a short chain Q-Cfr preferably C ,-C 3 . alkyl group, e.g., methyl (most 
preferred), ethyl, propyl, and the like, Cj-Cb hydroxyalkyl group, benzyl, or mixtures 

15 thereof; each R 2 is a long chain, preferably at least partially unsaturated, e.g.. Iodine 
Value (IV) of greater than about 5 to less than about 100, Ci i-C 2 2 hydrocarbyl. or 
substituted hydrocarbyl group; and the counterion, X", can be any softener- 
compatible anion, for example, chloride, bromide, methylsulfate, formate, sulfate, 
nitrate and the like. 

20 Non-limiting examples of biodegradable softener actives with E (1) are N,N- 

di(taUowoyloxyethyl)-N,N-dimethylammonium chloride and N,N-di(taUowoxyethyl)- 
N-(2-hydroxyethyl)-N-methylammonium methyl sulfate 

A non-limiting example of a biodegradable softener active with E (2) is 1,2- 
ditallowoyloxy-3-trimethylammoniopropane chloride. 
25 EQA compounds prepared with fully saturated alkyl groups (R 2 ) are rapidly 

biodegradable and excellent softeners. However, compounds prepared with at least 
partially unsaturated alkyl groups have many advantages (i.e., concentratabihty and 
good storage viscosity) and are highly acceptable for consumer products. EQA with 
unsaturated alkyl groups also provide improved fabric water absorbency as compared 
30 to EQA with saturated alkyl groups. 

Variables that must be adjusted to obtain the largest benefits of using 
unsaturated acyl groups include the Iodine Value (IV) of the fatty acids; the cis/trans 
isomer weight ratios in the fatty acyl groups; and the odor of fatty acid and/or the 
EQA. Any reference to IV values hereinafter refers to IV of fatty acyl/alkyl groups 
35 and not to the resulting EQA compound. 

When the IV of the fatty acyl groups is above about 20. the EQA provides 
excellent antistatic effect. Antistatic effects are especially important where the 
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35 



fabncs are dried in a tumble dryer, and/o, where synrheric materiels which gamau 
m* are used. Ma *im Um s, a ,i c coa.ro, occurs with an ,V of g™, , J J ^ 

poor aric control results. Also, formulas with kighe, softentr Jj 
5 « ,e,u,re higher Iodine Values. The benefit of co„ce„,ra,abi„,y include « 

solvents, use 0 f less concemraUon aida which may add norhtog ,„ perforce ere 

As .he IV is mised. .here is a po.en.UI for odor problems Some'highly 
desarable. readdy available sources of fi»„ acids such as possess odors 2 

z" rt ,he compound eqa dBpi,e *■ - ™ ~; 

deodonaed, e g, by abandon, distillation (including stripping ^ as steam 
»npp,ng, etc.. as is wefi known m the „. ta ^ ^ ^ ™ 
_ comae, of the resulting ^ scy , groups „ j£ - 

■5 addtng anttotudants. antibaaeria| ^ ^ ^ ^ 

™d .nth the unsasuraad fcny aoy, groups is justified by the sup '" 
™*d,,y and/or performance. For e^ple. EQA contjng J£Z 

att- 8,OUPS " * COnCe, " ra,ed ab ° Ve *« "* <•*» the need for 
add,„onal concentration aids, especially aurfacan, concemmtion aids 

^Ton.1 °° *~ *~ M% * d0 ~ £1 aTy 

addthonl .mprovemen, m tmtismtic eftecsiveness They may. however, be able to 

provtd. other benefits s.ch aa improved water nhsorbency of the fabrics m genera, 
an TV range of from about 40 to abou. 65 is preferred for concentre Llity' 
5 ntaxuntaauon of fatty acy. sources, excellent softness, static control etc 

Highly concentrated aqueous dispersion* of diester compounds can gel end/or 
**. unng low (40-F) an™ ^ Kester 8 ^ 

™* <** Md s minimize this problem hu, additionally are more likely ,„ 
carse malodor forma™. Compositions contaimng diea.ee compounds rn.de from 
*V «fc havtng an ,y of from about 5 ,o abou, 25. preferably ft™ ebou, ,0 ,„ 
about 2S. more prefembly from abou, .5 ,„ about 20, aud a cisterns isomer weigh, 
ratio of from grenrer men abou, 30/70, preferably grenter than about 50/50 monr 
preferably greeter men ebou, 70/30. „ storage stable a, low tempennure with 
nummal odor fcnmfen. These cisterns isomer ^ mim 
concmnnabdny a , .hese IV ranges. In the IV nmge ab „v e abou, 2S , , he n J of cjs 
to Bans vont,; is less importa „, ^ ^ amcmmjsm m ^ ^ 

IV. the concentration Om will be sable in an aq ueous composition will depend on 
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the criteria for stability (e.g., stable down to about 5°C; stable down to 0°C; doesn't 
gel; gels but recovers on heating; etc.) and the other ingredients present, but the 
concentration that is stable can be raised by adding concentration aids to achieve the 
desired stability. 

5 Generally, hydrogenation of fatty acids to reduce polyunsaturation and to 

lower IV to insure good color and improved odor and odor stability leads to a high 
degree of trans configuration in the molecule. However, diester compounds derived 
from fatty acyl groups having low [V values can be made by mixing fully 
hydrogenated fatty acid with touch hydrogenated fatty acid at a ratio which provides 
10 an IV of from about 5 to about 25. The polyunsaturation content of the touch 
hardened fatty acid should be less than about 5%, preferably less than about 1%. 
During touch hardening the cis/trans isomer weight ratios are controlled by methods 
known in the art such as by optimal mixing, using specific catalysts, providing high 
H 2 availability, etc. Touch hardened fatty acid with high cis/trans isomer weight 
1 5 ratios is available commercially (i.e., Radiacid 406 from FINA). 

It will be understood that R 2 can optionally be substituted with various 
groups such as alkoxyl or hydroxyl groups. Some of the preferred compounds can 
be considered to be diester variations of ditallow dimethyl ammonium chloride 
(DTDMAC), which is a widely used fabric softener. Preferably, at least about 80% 
20 of the EQA is the diester. Preferably, less than about 20%, more preferably less than 
about 10%, should be EQA monoester (e.g., only one -Y-R 2 group). 

As used herein, when the diester is specified, it will include the monoester 
that is normally present. The level of monoester can be controlled during the 
manufacture of the EQA. Preferably, some of the monoester is present. The overall 
25 ratios of diester to monoester are from about 100:1 to about 2:1, preferably from 
about 50:1 to about 5:1, more preferably from about 13:1 to about 8:1. Under high 
detergent carry-over conditions, the di/monoester ratio is preferably about 11:1. 

Liquid compositions of this invention typically contain from about 0.5% to 
about 50%, preferably from about 1% to about 35%, more preferably from about 4% 
30 to about 32%, of biodegradable diester quaternary ammonium softener active. 

Particulate solid, granular compositions of this invention, as discussed 
hereinafter, typically contain from about 50% to about 95%, preferably from about 
60% to about 90%, of biodegradable diester quaternary ammonium softener active. 

(B) Chlorine Scavengers 
35 Chlorine scavengers are actives that react with chlorine, or with chlorine- 

generating materials, such as hypochlorite, to eliminate or reduce the bleaching 
activity of the chlorine materials. For rinse-added fabric softener compositions, it is 
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suitable to incorporate enough chlorine scavenger to neutralize about 10 ppm 
chlorine in rinse water, preferably to neutralize about 4 ppm chlorine, more 
preferably to neutralize about 2 ppm chlorine, and even more preferably to neutralize 
about 1 ppm in rinse water. For the elimination or reduction of fabric chlorine odor 
5 from the use of a chlorine bleach in the wash, the rinse-added fabric softener 
composition should contain enough chlorine scavenger to neutralize about 1 0 ppm in 
rinse water. 

Typically, the softener composition of the present invention provides enough 
chlorine scavenger to react with about 0. 1 ppm to about 40 ppm, preferably from 

10 about 0.2 ppm to about 20 ppm, and more preferably from about 0.3 ppm to about 
10 ppm of chlorine present in an average rinse bath. Suitable levels of chlorine 
scavengers in the liquid softener composition of the present invention range from 
about 0.01% to about 10%, preferably from about 0.02% to about 5%, most 
preferably from about 0.03% to about 4%. If both the cation and the anion of the 

1 5 scavenger react with chlorine, which is desirable, the level is adjusted to react with an 
equivalent amount of available chlorine. 

Non-limiting examples of chlorine scavengers include amines, preferably 
primary and secondary amines, including primary and secondary fatty amines, and 
alkanolamines; ammonium salts, e.g., chloride, bromide, citrate, sulfate; amine- 

20 functional polymers; amino acid homopolymers with amino groups and their salts, 
such as polyarginine, polylysine, polyhistidine; amino acid copolymers with amino 
groups and their salts, but not l,5-di-ammonium-2-methyl-panthene dichloride, nor 
lysine monohydrochloride; amino acids and their salts, preferably those having more 
than one amino group per molecule, such as arginine, histidine, not including lysine, 

25 reducing anions such as sulfite, bisulfite, thiosulfate, nitrite; antioxidants such as 
ascorbate, carbamate, phenols; and mixtures thereof. 

Preferred chlorine scavengers are water soluble, especially, low molecular 
weight primary and secondary amines of low volatility, e.g., monoethanolamine, 
diethanolamine, tris(hydroxymethyl)aminomethane, hexamethylenetetramine. These 

30 amines are highly desirable even though they require the addition of more acid to 
counteract their inherent alkalinity. 

Suitable chlorine scavenger polymers include: water soluble amine-functional 
polymers, e.g., polyethyleneimines, polyamines, polyarnineamides, polyacrylamides, 
and mixtures thereof. The preferred polymers are polyethyleneimines, the 

35 polyamines, but not di(higher alkyl)cyclic amines nor their condensation products, 
and polyarnineamides. Preferred polymers for use in the fabric softening 
compositions of the present invention are polyethyleneimines. Preferred 
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polyerhyleoeimines have a molecular weight of less ,„„„ 

from aboul 200 to about 1500. prereraMy 
Preferred chlorine scavengers for use in liquid rinse-added fabric softener 
commons <* * — c be water so,ubl, , iqui d or soiid JET 

uwennon preferably are solid, eg.. w„er ^ amin ^ ^ 

b K ?. ** ^ Se,Ve ° 8ing — ma«ri»ls be 

neutrahzec. by an actd. before they are added imo the compositions This 
neurinhzauon acntaKy converts , h , amines iMO ^ , ™ S 

I~ f. ^ •« N- —.ability. JX 

scalers comatnmg inorg™ po^ eilt anjons , J 

My ,„ creaS e the ionic sfrengan of*. M „ ^ ^ 

cauang adverse composition viscoshy. e.g . gelling. b general L ^ 

.5 ZTI C< " n,,0!i ' i0 " ! ^ ' i0Uid Pr^ed 

SJXO more preferably from about 200 to about 2.000. even more preferably from 
*« » to about ,.000. Low mofccula, weigh, polymers are easier ,„ IT 
from tones, resutang „ less of ^ chJoljrle 

discoloration of the fabrics ineretore less 

20 -H, " ydr ° 8e " >' er0xid ' : h >*°e<=» peroxide-generating materials such as 
perborates, percartonates. percarboxyhc acids can perform as chlorine scavenger 
However, they ate outside the scop, of the ores™, tecause ^ 

themselves can potentially cause fabric color fading 

25 .„» F ^ CM *^ COm l x,si,i< » B<; ° m P™"S>l« chlorine scavenger and the fabric 

^ Ca " "< " ta ™* «*- — Prions of these two 
tnatenals. Of course, the amount of chlorine scavenger cat be varied, depending 

upon the level of residual chlorine expected in the rinse cycle. 

< c ) Optional Viscnsitv/ni.pwjHIitT H-Tlffim 
Viscosity/disperaibilSy modifiera can be added for the purpose of 
30 concerning the fabric softening compositions of the present invention 
(l) The Sin»le-I one-Chain Allrvl r^ nic SlB&a m 

The mono-long-chain-alkyl (water-soluble) cationic surfactants 
™, (a ] t " 8nmular «""P<»itio™ are at a level of from 0% to about 

3 5 lot; £2 from 3% 10 about ,5,/ - more preferaWy ftom abo » 5% - 
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(b) in liquid compositions are at a level of from 0% to about 30%. 
preferably from about 0.5% to about 10%, the total single-long-chain cationic 
surfactant present being at least at an effective level. 

Such mono-long-chain-alkyl cationic surfactants useful in the present 
5 invention are, preferably, quaternary ammonium salts of the general formula: 

[r3n( + )R 3 ] X(-) 

wherein the each R group is a C,-C 3 alkyl or hydroxyalkyl group, e.g.. methyl, ethyl, 
hydroxyethyl, and the like, hydrogen, and mixtures thereof; the R 3 group is Ci 0 - 
C 2 2 hydrocarbon group, preferably C 12 -Ci 8 alkyl group or the corresponding ester 

10 linkage interrupted group with a short alkylene (C,-C 4 ) group between the ester 
linkage and the N. and having a similar hydrocarbon group, e.g., a fatty acid ester of 
choline, preferably Ci 2 -Ci 4 (coco) choline ester and/or C 16 -C 18 tallow choline 
ester. Each R and X(") has the same meaning as before. 

The ranges above represent the amount of the single-long-chain-alkyl cationic 

1 5 surfactant which is added to the composition of the present invention. The ranges do 
not include the amount of monoester which is already present in component (A), the 
diester quaternary ammonium compound, the total present being at least at an 
effective level. 

The long chain group R 3 , of the single-long-chain-alkyl cationic surfactant, 
20 typically contains an alkyl group having from about 10 to about 22 carbon atoms, 
preferably from about 12 to about 16 carbon atoms for solid compositions, and 
preferably from about 12 to about 18 carbon atoms for liquid compositions. This R 3 
group can be attached to the cationic nitrogen atom through a group containing one. 
or more, ester, amide, ether, amine, etc., preferably ester, linking groups which can 

25 be desirable for increased hydrophilicity, biodegradability, etc. Such linking groups 
are preferably within about three carbon atoms of the nitrogen atom. Suitable 
biodegradable single-long-chain alkyl cationic surfactants containing an ester linkage 
in the long chain are described in U.S. Pat. No. 4.840,738, Hardy and Walley. issued 
June 20, 1 989, said patent being incorporated herein by reference. 

30 If the corresponding, non-quaternary amines are used, any acid (preferably a 

mineral or polycarboxylic acid) which is added to keep the ester groups stable will 
also keep the amine protonated in the compositions and preferably during the nnse so 
that the amine has a cationic group. The composition is adjusted to a pH of from 
about 2 to about 5, preferably from about 2 to about 4, to maintain an appropriate, 

35 effective charge density in the aqueous liquid concentrate product and upon further 
dilution e.g., to form a less concentrated product and/or upon addition to the rinse 
cycle of a laundry process. 
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It will be understood that the main function of the water-soluble cationic 
surfactant is to lower the viscosity of the composition and/or increase the 
dispersibility of the diester softener compound and it is not, therefore, essential that 
the cationic surfactant itself have substantial softening properties, although this may 
be the case. Also, surfactants having only a single long alky! chain, presumably 
because they have greater solubility in water, can protect the diester softener from 
interacting with anionic surfactants and/or detergent builders that are carried over 
into the rinse. 

Other cationic materials with ring structures such as alkyl imidazoline, 
imidazolinium, pyridine, and pyridinium salts having a single C12-C30 alkyl chain can 
also be used. Very low pH is required to stabilize, e.g., imidazoline ring structures. 

Some alkyl imidazolinium salts useful in the present invention have the general 
formula: 



15 



20 



25 



30 



N^^ 2 H 4 -Y2-R4 



1* 



R5 



f(-) 



wherein Y 2 is -C(0)-0-, -O-(0)-C-. -C(0)-N(R 7 ), or -N(R 7 )-C(0)- in which R 7 is 
hydrogen or a C1-C4 alkyl group; R 5 is a C1-C4 alkyl group; R 4 and R 6 are each 
independently selected from R and R 3 as defined hereinbefore for the single-long- 
chain cationic surfactant, with only one being R 3 , and X(") has the same meaning as 
before. 

Some alkyl pyridinium salts useful in the present invention have the general formula: 



, 3 _L*): 




N, 



x<-> 



wherein R 3 and X(")are as defined above. A typical material of this type is cetyl 
pyridinium chloride. 

Amine oxides can also be used. Suitable amine oxides include those with one 
alkyl or hydroxyalkyl moiety of about 8 to about 22 carbon atoms, preferably from 
about 10 to about 18 carbon atoms, more preferably from about 8 to about 14 carbon 
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atoms. and two alkyl moieties selected from the group consisting of alky! groups and 
hydroxyalkyl groups with about I to about 3 carbon atoms. 

Examples include dimethyl octylamine oxide, diethyldecylamine oxide, bis(2- 
hydroxyethyOdodecylamine oxide, dimethyldodecylamine oxide, 

dipropyltetradecylamine oxide, methylethylhexadecylamine oxide, dimethyl-2- 
hydroxyoctadecylamine oxide, and coconut fatty alkyl dimethylamine oxide. 
( 2 ) Nonionic Sur factant f Alknxvlated Matgriak) 

Suitable nonionic surfactants to serve as the viscosity/dispersibility modifier 
include addition products of ethylene oxide and, optionally, propylene oxide, with 
fatty alcohols, fatty acids, fatty amines, etc. They are referred to as ethoxylated fatty 
alcohols, ethoxylated fatty acids, and ethoxylated fatty amines. 

Any of the alkoxylated materials of the particular type described hereinafter 
can be used as the nonionic surfactant. In general terms, the nonionic herein, when 
used alone, in solid compositions are at a level of from about 5% to about 20%, 
preferably from about 8% to about 15%, and in liquid compositions are at a level of 
from 0% to about 5%, preferably from about 0.1% to about 5%, more preferably 
from about 0.2% to about 3%. Suitable compounds are substantially water-soluble 
surfactants of the general formula: 

R 2 - Y 3 - (C 2 H40) n - C2H4OH 
20 wherein R2 for both solid and liquid compositions is selected from the group 
consisting of primary, secondary and branched chain alkyl and/or acyl hydrocarbyl 
groups; primary, secondary and branched chain alkenyl hydrocarbyl groups; and 
primary, secondary and branched chain alkyl- and alkenyl-substituted phenolic 
hydrocarbyl groups; said hydrocarbyl groups having a hydrocarbyl chain length of 
from about 8 to about 20, preferably from about 10 to about 18 carbon atoms. More 
preferably the hydrocarbyl chain length for liquid compositions is from about 16 to 
about 18 carbon atoms and for solid compositions from about 10 to about 14 carbon 
atoms. In the general formula for the ethoxylated nonionic surfactants herein, Y 3 is 
typically -0-, -C(0)0-, -C(0)N(R)- or -C(0)N(R)R-, in which R 2 , and R when 
present, have the meanings given hereinbefore, and/or R can be hydrogen, and n is at 
least about 8. preferably at least about 10-11. Performance and. usually, stability of 
the softener composition decrease when fewer ethoxylate groups are present. 

The nonionic surfactants herein are characterized by an HLB (hydrophilic- 
lipophilic balance) of from about 7 to about 20, preferably from about 8 to about 15. 
Of course, by defining R 2 and the number of ethoxylate groups, the HLB of the 
surfactant is, in general, determined. However, it is to be noted that the nonionic 
ethoxylated surfactants useful herein, for concentrated liquid compositions, contain 
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relatively long chain R 2 groups and are relatively highly ethoxylated. While shorter 
alkyl chain surfactants having short ethoxylated groups may possess the requisite 
HLB, they are not as effective herein. 

Nonionic surfactants as the viscosity/dispersibility modifiers are preferred 
5 over the other modifiers disclosed herein for compositions with higher levels of 
perfume. 

Examples of nonionic surfactants follow. The nonionic surfactants of this 
invention are not limited to these examples. In the examples, the integer defines the 
number of ethoxy (EO) groups in the molecule. 

10 (3) Straight-Chain. Primary A lcohol Alkoxvlates 

The deca-, undeca-, dodeca-, tetradeca-, and pentadecaethoxylates of n- 
hexadecanol, and n-octadecanol having an HLB within the range recited herein are 
useful viscosity/dispersibility modifiers in the context of this invention. Exemplary 
ethoxylated primary alcohols useful herein as the viscosity/dispersibility modifiers of 

1 5 the compositions are n-C 1 8 EO( 1 0); and n-C \ oEO( 1 1 ). The ethoxylates of mixed 
natural or synthetic alcohols in the "tallow" chain length range are also useful herein. 
Specific examples of such materials include tallowalcohol-EO(l 0, tallowalcohol- 
EO(18), and tallowalcohol -EO(25). 

(4) Straight-Chain Secondary Alcohol Alkoxvlates 

20 The deca-, undeca-, dodeca-. tetradeca-. pentadeca-, octadeca-. and 

nonadeca-cthoxylates of 3-hexadecanol, 2-octadecanot. 4-eicosanol, and 5-eicosanol 
having an HLB within the range recited herein are useful viscosity/dispersibility 
modifiers in the context of this invention. Exemplary ethoxylated secondary alcohols 
useful herein as the viscosity/dispersibility modifiers of the compositions are: 2- 

25 C I6 EO(l 1); 2-C 20 EO(l 1); and 2-C 16 EO(14). 

(5) A , lkvl Phenol Alkoxvlates 

As in the case of the alcohol alkoxylates. the hexa- through octadeca- 
ethoxylates of alkylated phenols, particularly monohydric alkylphenols. having an 
HLB within the range recited herein are useful as the viscosity/dispersibility modifiers 
30 of the instant compositions. The hexa- through octadeca-ethoxylates of p- 
tridecylphenol, m-pentadecylphenol, and the like, are useful herein. Exemplary 
ethoxylated alkylphenols useful as the viscosity/dispersibility modifiers of the 
mixtures herein are: p-tridecylphenol EO(l 1) and p-pentadecylphenol EO(18). 

As used herein and as generally recognized in the art, a phenylene group in 
35 the nonionic formula is the equivalent of an alkylene group containing from 2 to 4 
carbon atoms. For present purposes, nonionic containing a phenylene group are 
considered to contain an equivalent number of carbon atoms calculated as the sum of 
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the carbon atoms in the alky] group plus about 3.3 carbon atoms for each phenylene 
group. 

(6) Olefinic Alkoxvlates 

The alkenyl alcohols, both primary and secondary, and alkenyl phenols 
5 corresponding to those disclosed immediately hereinabove can be ethoxylated to an 
HLB within the range recited herein and used as the viscosity/dispersibility modifiers 
of the instant compositions. 

( 7 ) Branched Chain Alknyy lat^c 

Branched chain primary and secondary alcohols which are available from the 
10 well-known "OXO" process can be ethoxylated and employed as the 
viscosity/dispersibility modifiers of compositions herein. 

The above ethoxylated nonionic surfactants are useful in the present 
compositions alone or in combination, and the term "nonionic surfactant- 
encompasses mixed nonionic surface active agents. 
1 5 (8) Mixtures 

The term "mixture'' includes the nonionic surfactant and the single-long- 
chain-alkyl cationic surfactant added to the composition in addition to any monoester 
present in the DEQA. 

Mixtures of the above viscosity/dispersibility modifiers are highly desirable. 
The single long chain cationic surfactant provides improved dispersibility and 
protection for the primary DEQA against anionic surfactants and/or detergent 
builders that are carried over from the wash solution. 

Mixtures of the viscosity/dispersibility modifiers are present for solid 
compositions at a level of from about 3% to about 30%, preferably from about 5% to 
about 20%, and for liquid compositions at a level of from about 0. 1% to about 30%. 
preferably from about 0.2% to about 20%, by weight of the composition. 

(D) Optional p H Mnrtifi^r 
Since the biodegradable cationic diester quaternary ammonium fabric softener 
actives are somewhat labile to hydrolysis , it is preferable to include optional pH 
modifiers in the solid particulate composition, to which water is to be added, to form 
stable dilute or concentrated liquid softener compositions. Said reconstituted stable 
liquid compositions should have a pH (neat) of from about 2 to about 5, preferably 
from about 2 to about 4.5, more preferably from about 2 to about 4. 

The pH can be adjusted by incorporating a solid, water-soluble Bronsted acid. 
Examples of suitable Bronsted acids include inorganic mineral acids, such as boric 
acid, sodium bisulfate, potassium bisulfate, sodium phosphate monobasic, potassium 
phosphate monobasic, and mixtures thereof; organic acids, such as citric acid. 
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gluconic acid, glutamic acid, tartaric acid, fumaric acid, maleic acid, malic acid, 
tannic acid, glycolic acid, chloroacetic acid, phenoxyacetic acid, 1,2,3,4-butane 
tetracarboxylic acid, benzene sulfonic acid, ortho-toluene sulfonic acid, para-toluene 
sulfonic acid, phenol sulfonic acid, naphthalene sulfonic acid, benzene phosphonic 
acid, oxalic acid, 1,2,4,5-pyromelIitic acid, 1,2,4-trimellitic acid, adipic acid, benzoic 
acid, phenylacetic acid, salicylic acid, succinic acid, and mixtures thereof; and 
mixtures of mineral inorganic acids and organic acids. Preferred pH modifiers are 
citric acid, gluconic acid, tartaric acid, malic acid, 1,2,3,4-butane tetracarboxylic acid, 
and mixtures thereof. 

Optionally, materials that can form solid clathrates such as cyclodextrins and 
zeolites can be used as adjuvants in the solid particulate composition as host carriers 
of concentrated liquid acids, such as acetic acid, HC1, sulfuric acid, phosphoric acid, 
nitric acid, etc Examples of inclusion complexes of phosphoric acid, sulfuric acid, 
and nitric acid, and process for their preparation are disclosed in U.S. Pat. No 
4.365,061, issued Dec. 21, 1982 to Szejtli et al.. said patent being incorporated 
herein by reference. 

When used, the pH modifier is typically used at a level of from about 0.01% 
to about 20%, preferably from about 0.1% to about 10%, more preferably from 
about 0.2% to about 5%. 

20 (E) Liquid Carrier 

The liquid carrier used in the instant compositions is preferably an aqueous 
system comprising water and, optionally, a low molecular weight organic solvent that 
is highly soluble in water, e.g., C,-C 4 monohydric and C 2 -C 6 polyhydric alcohols, 
alkylene glycols, polyalkylene glycols, alkylene carbonates, and mixtures thereof 
Examples of these water soluble solvents include ethanoL propanol, isopropanol, n- 
butyl alcohol, t-butyl alcohol, ethylene glycol, Methylene glycol, propylene glycol 
glycerol, propylene carbonate, and mixtures thereof. Water is a preferred liquid 
carrier due to its low cost, availability, safety, and environmental compatibility 
Water can be distilled, deionized, or tap water. Mixtures of water and a low 
molecular weight short chain alcohol such as ethanol, propanol, isopropanol, and 
mixtures thereof, are also preferred carriers. 

The level of liquid carrier in the instant liquid compositions is greater than 
about 50%, preferably greater than about 65%, more preferably greater than 70% 
The level of water in the liquid carrier is more than about 50%, preferably more than 
35 about 80%, more preferably more than about 85%, by weight of the carrier. 

In another aspect of the invention, water can be added to the paniculate, 
granular solid compositions to form dilute or concentrated liquid softener 
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compositions with a concentration of said diester softening compound of from about 

0. 5% to about 50%, preferably from about 1% to about 35%, more preferably from 
about 4% to about 32%. The benefits of adding water to the particulate solid 
composition to form aqueous compositions to be added later to the rinse bath include 

5 the ability to transport less weight making shipping more economical, and the ability 
to form liquid compositions similar to those that are normally sold to consumers with 
low energy input, i.e., less shear and/or lower temperature. Furthermore, the 
particulate, granular solid fabric softener compositions, when sold directly to the 
consumers, have less packaging requirements and smaller and more disposable 
10 containers. The consumers will then pre-dilute the solid compositions into available 
permanent containers, ready for laundry treatment, with the liquid product form 
easier to handle, viz., simplifying measuring and dispensing. 

(F) Other Optional Ingredients 

1. Stabilizers 

15 Stabilizers can be present in the compositions of the present invention. The 

term "stabilizer", as used herein, includes antioxidants and reductive agents. These 
agents are present at a level of from about 0% to about 2%, by weight of the 
composition, preferably form about 0.01% to about 0.2%, more preferably from 
about 0.035% to about 0.1%, by weight of the composition, for antioxidants, and 

20 more preferably from about 0.01% to about 0.2%, by weight of the composition, for 
reductive agents. These assure good odor stability under long term storage 
conditions for the compositions and compounds stored in molten form. The use of 
antioxidants and reductive agent stabilizers is especially critical for unscented or low 
scent products (no or low perfume). 

25 Examples of antioxidants that can be added to the compositions of this 

invention include a mixture of ascorbic acid ascorbic palmhate, propyl gallate, 
available from Eastman Chemical Products, Inc. (Eastman) under the trade names 
Tenox® PG and Tenox® S-l; a mixture of BHT (butylated hydroxytoluene), BHA 
(butylated hydroxyanisole), propyl gallate, and citric acid, available from Eastman, 

30 under the trade name Tenox-6®; butylated hydroxytoluene, available from UOP 
Process Division under the trade name Sustane® BHT; tertiary butylhydroquinone, 
available from Eastman under the trade name Tenox® TBHQ; natural tocopherols, 
available from Eastman under the trade name Tenox® GT-l/GT-2; and butylated 
hydroxyanisole, available form Eastman under the trade name BHA®; long chain 

35 esters (C 8 -C 2 2) of gallic acid, e.g., dodecyl gallate; Irganox® 1010; Irganox® 
1035; Irganox® B 1171; Irganox® 1425 Irganox® 31 14; Irganox® 3125; and 
mixtures thereof, preferably Irganox® 3125, Irganox® 1425, Irganox® 3114, and 
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natures thereof more preferab.y Irganox® 3,25 alone or mixed with citric acid. 
Z Z^Ls JcAS numbers for some of the above stabilizers are hsted . 

Table I below. 

TABLE 1 

CAS No Chemical Name used in Code of 

v '■ Regulations 

6682-19-8 Tetrakis[methylene(3.5-di-tert-butyl-4- 
hydroxyhydrocinnamate)! methane 

41484-35-9 Thiodiethylene bis(3,5-di-tert-butyl-4- 

hydroxyhydrocinnamate 

23128-74-7 N.N'-Hexamemylenebis(3.5-di-tert- 
butyl-4-hydroxyhydro- 
cinnamanude 

3 j 570-04-4 1:1 Blend Irganox® 1098 and 

23128-74-7 Irgafos® 168 

*S 140-9 1-2 Calcium bis[monoethyl(3,5-di-tert- 

butyl-4-hydroxybenzyl) pbosphonate] 

27676-62-6 1.3,5-Tris(3.5-di-tert-buty.-4- 
hvdroxy benzyl )-s-tnazine-A* .o- 
(iH. 3H, 5H)trione 

341374)9-2 3,5-Di-tert-butyl-4-hydroxy- 

hvdrocinnamic acid tnester with 
l'3,5-tris(2-hydroxyethyl)-S-tnazuie- 

2,4,6-(ia3a5H)-trione 
3 1 570-04-4 Tris(2.4-di-tert-butyl-phenyl)phosphite 



A ntioxidant 
Irganox® 1010 

Irganox® 1035 

Irganox® 1098 

Irganox® B 1171 
Irganox® 1425 
Irganox® 31 14 

Irganox® 3125 
Irgafos® 168 

35 Examples of reduce agents indud. sodium bo^drtd, hypophosphorous acid. 
Irgafos® 168, and mixtures thereof. 

40 widev^ofioniz*..^- of Elements, e.g. calcium 
of ,he Coup IA and UA me** of the Tat* ^ ^ 

chloride, magnesium ehlonde. ^ ,„ e process „f mixing the 

chloride The ionizable salts are pantcularly useful dunng the proce 
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» - -0.000 PPm . ^r^ri^rr r - - - 

composition. 1 4 000 PP m - by weight of the 

3 Silicone rnmp»nrm 

— * .'tis s: r-* conate - 

>0 ** roups can have fa, „ t0 *" " Whidl * 

fluoridated. These sdo^T ' t °" """ a " d - «*%. « partiaiiy. 

about 100,000 centistokes Dr e f wa w, , * 1 25 C ' of from about 100 to 

in some apphcarions as ZC2^^Z T *" ' 2M ° — 
15 Thefciw a • nt,Stokematena, s are preferred 

- **ST" ^ - — from *- °- - 

4 BjckCTing^Agent 

» suitthie ,hi ckming agents inc , °" 2/i - of a "n"*™"* "gem. Exiles of 
weigh, polymers t/ , ^ "** 

Suarsums ^ 0XyV " ,) " P0 "™ e ' - alcoho,,. aod carionic 

i by Bow Chemicals, toe 2 2? ^ " Me " , ° cel ®- ■«*««• 

•Woned .hichemng age„«s he™ .« J£t Z ',» * °— ' Mk 

thereof said cdlolosic polymer having a visoosirvio 2 T " m " m " eS 

from ahou. .5 ,„ ahou, 75.000 c^ripoises ^ S ° h,, " >n " 2 °° C ° f 

5 Soil Relea^ At », m 

comam from « ,o ahou. ^ ^ - 
-ferah,, such a soi, re,ease ageo, „ . p^^'-^ 
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agents useful in the present invention include copolymeric blocks of terephthalate and 
polyethylene oxide or polypropylene oxide, and the like. 

A more complete disclosure of soil release agents is contained in U S, Pat. 
Nos.: 4,661,267, Decker et al., issued Apr. 28, 1987; 4,711,730, Gosselink et al., 
5 issued Dec. 8, 1987; 4,749,596, Evans et al., issued June 7, 1988; 4,818,569, Trinh 
et al., issued Apr. 4, 1989; 4,877,896, Maldonado et al., issued Oct. 31, 1989; 
4,956,447, Gosselink et al., issued Sept. 11, 1990; and 4,976,879, Maldonado et al., 
issued Dec. 1 1, 1990, all of said patents incorporated herein by reference. 
6. Scum Dispersant 

10 In the present invention, an optional scum dispersant, other than the soil 

release agent, can be added. 

The preferred scum dispersants herein are formed by highly ethoxylating 
hydrophobic materials. The hydrophobic material can be a fatty alcohol, fatty acid, 
fatty amine, fatty acid amide, amine oxide, quaternary ammonium compound, or the 

15 hydrophobic moieties used to form soil release polymers. The preferred scum 
dispersants are highly ethoxylated, e.g., more than about 17, preferably more than 
about 25, more preferably more than about 40, moles of ethylene oxide per molecule 
on the average, with the polyethylene oxide portion being from about 76% to about 
97%, preferably from about 81% to about 94%, of the total molecular weight. 

20 The level of scum dispersant is sufficient to keep the scum at an acceptable, 

preferably unnoticeable to the consumer, level under the conditions of use, but not 
enough to adversely affect softening. For some purposes it is desirable that the scum 
is nonexistent. Depending on the amount of anionic or nonionic detergent, etc., used 
in the wash cycle of a typical laundering process, the efficiency of the rinsing steps 

25 prior to the introduction of the compositions herein, and the water hardness, the 
amount of anionic or nonionic detergent surfactant and detergency builder (especially 
phosphates) entrapped in the fabric (laundry) will vary. Normally, the minimum 
amount of scum dispersant should be used to avoid adversely affecting softening 
properties. Typically scum dispersion requires at least about 2%, preferably at least 

30 about 4% (at least 6% and preferably at least 10% for maximum scum avoidance) 
based upon the level of softener active. However, at levels of about 10% (relative to 
the softener material) or more, one risks loss of softening efficacy of the product 
especially when the fabrics contain high proportions of nonionic surfactant which has 
been absorbed during the washing operation. 

35 Preferred scum dispersants are: Brij® 700; Varonic® U-250; Genapol® T- 

500, Genapol® T-800; Plurafac® A-79; and Neodol® 25-50. 
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7. Bacteriocides 

Examples of bacteriocides used in the compositions of this invention include 
glutaraldehyde, formaldehyde, 2-bromo-2-nitro-propane-l,3-dioI sold by Inolex 
Chemicals, located in Philadelphia, Pennsylvania, under trade name Bronopol®, and 
5 a mixture of 5-chloro-2-methyM-isothiazoline-3-one and 2-methyl-4-isothiazoline-3- 
one sold by Rohm and Haas Company under the trade name Kathon® CG/ICP. 
Typical levels of bacteriocides used in the present compositions are from about 1 to 
about 1,000 ppm by weight of the composition. 

8. Other Optional Ingredients 

10 The present invention can include optional components conventionally used in 

textile treatment compositions, for example, short chain alcohols such as ethanol, or 
propylene glycol, colorants, perfumes, preservatives, optical brighteners, opacifiers, 
surfactants, stabilizers such as guar gum and polyethylene glycol, anti-shrinkage 
agents, fabric crisping agents, spotting agents, germicides, fungicides, anti-corrosion 

15 agents, and the like. 

(G) Method of Treatment 
The compositions of the present invention are preferably used in the rinse 
cycle of the conventional automatic laundry operations. Generally, rinse water has a 
temperature of from about 5°C to about 60°C. 

20 Fabrics or fibers are contacted with an effective amount, generally from about 

10 ml to about 300 ml (per 3 5 kg of fiber or fabric being treated), of the 
compositions herein in an aqueous bath. Of course, the amount used is based upon 
the judgment of the user, depending on concentration of the softening material, fiber 
or fabric type, degree of softness desired, and the like. Typically, from about 10 ml 

25 to about 300 ml of from about 5% to about 40% dispersion of the biodegradable 
cationic fabric softener active and from about 0.001% to about 10% of chlorine 
scavenger is used in an about 20 gallon laundry rinse bath to soften, provide antistatic 
benefits, and to prevent or reduce fading to a 3.5 kg load of mixed fabrics. 
Preferably, the rinse bath contains from about 20 ppm to about 250 ppm of the fabric 

30 softening material and from about 0.02 ppm to about 20 ppm of the chlorine 
scavenger herein. More preferably for United States conditions, the rinse bath 
contains from about 50 ppm to about 150 ppm of the fabric softening material and 
from about 0.3 ppm to about 10 ppm of the chlorine scavenger. More preferably for 
European conditions, the rinse bath contains from about 250 ppm to about 450 ppm 

35 of the fabric softening material and from about 0.2 ppm to about 20 ppm of the 
chlorine scavenger. More preferably for Japanese conditions, the rinse bath contains 
from about 30 ppm to about 80 ppm of the fabric softening materials and from about 
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0.2 ppm to about 10 ppm of the chlorine scavenger. These concentration levels 
achieve superior fabric softening, static control, and color protection. 

The invention is exemplified by the following non-limiting examples in which 
all numerical values are approximations consistent with normal experience 

5 

EXAMPLES I TO III 

I a m 

Components Wt% Wt% Wl% 

Ester Quat Compound ( 1 ) 9.46 

10 Ester Quat Compound (2) - 10.1 30.6 

Isopropyl Alcohol 0.38 

Monoethanolamine(30.9%) 0.71 

2-Amino-2-methyl-l > 3-propanedioI - 0.43 

Ammonium Chloride (25%) - - 3.0 

15 HCl(25%) 0.34 0.34 

HCI(1%) - - 225 

DC-2210 Antifoam - - 0 25 

CaCI 2 (25%) - - 2.0 

Blue Dye (1%) - - 013 

20 Tenox®6 - - 0035 

Kathon®(1.5%) - - 002 

Perfume - * 1 3 ^ 

Deionized Water Balance Balance Balance 

25 ( 1 ) Di(hardened tallowoyloxyethyl) dimethyl ammonium chloride. 

(2) Di(soft tallowoyloxyethyl) dimethyl ammonium chloride where the fatty acyl 
groups are derived from fatty acids with IV of about 55, % unsaturation of about 
53.1, and C]g cis/trans isomer ratio of about 8.2 (% cis isomer about 40.0 and % 
trans isomer about 4.9); the diester includes monoester at a weight ratio of about 

30 11:1 diester to monoester; 86% solids in ethanol. 

Example I -Process 

About 14 g of a monoethanolamine solution (about 30.9%) already acidified with 
HC1 to pH 2.1 and about 0.7 g of a HC1 solution (25%) are added to about 1790 g 
deionized water pre-heated to about 74°C in a 3-L stainless steel mix tank. The 

35 water seat is mixed with an OCA mixer (Model RW 20 DZM) at about 2000 rpm 
using an impeller with about 5 .1 cm diameter blades. A mixture of about 189 g of a 
di(hardened tallowoyloxyethyl) dimethyl ammonium chloride and about 8 g of 
isopropyl alcohol, pre-heated to about 89°C t is then slowly added to the water seat 
via a gravity-fed drop funnel so that the premix is injected near the mixer impeller. 

40 The mix temperature immediately following the softener addition is about 73°C and 
the pH is about 3 .5. An additional amount of about 6. 14 g of HC1 is added to reduce 
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the pH of the mix to about 2.0. The batch is cooled to about 23°C by cooling the 
mix in an ice water bath while the mix is still being stirred. 
Example H- Prnm« 

The making procedure of Example 2 is similar to that of Example 1, except that soft 
5 tallow softener is used instead of the hardened tallow softener, and 2-amino-2- 
methyl-U-propanediol is used instead of monoethanolamine. 

Example III- Process 

The composition of example III is made by the following process: 

1. Separately, heat the diester compound premix with the Tenox 6 antioxidant, and 
1 0 the water seat containing HCI and antifoam agent to about 75°C. 

2. Add the diester compound premix into the water seat. During the injection, both 
mix and mill the batch. 

3. Add about 10% of the CaCl 2 at approximately halfway through the injection. 

4. Add about 40% of the CaCI 2 with mixing, after premix injection is complete. 
1 5 5. Add perfume, then dye and Kathon. with mixing. 

6. Cool batch to about 20-27°C. 

7. Add with mixing the remainder of the CaCI 2 , the ammonium chloride, and the dye 
solutions to the cooled batch. 
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Examples IV and V 



IY 


V 


Wt. % 


Wt. % 


9.80 






8.67 




1.20 


0.15 






0.71 


0.45 


0.36 


045 


0.30 


0.08 




0.02 


0.02 


0.06 


0.06 


Balance 


Balance 



Component? 

Hydroxyethyl Ester Quat (]) 

Propyl Ester Quat (2) 
25 Ethanol 

Polyethyleneimine MW 600 

Monoethanolamine (30.9%) 

HCI (25%) 

Perfume 
30 Dye Solution (1%) 

Kathon CG(1.50%) 

CaCl 2 (25%) 

Deionized Water 

(1) Di (tallowoyloxyethyl) (2-hydroxyethyl) methyl ammonium methyl sulfate, 85% 
35 active in ethanol. 

(2) 1,2-di (hardenedtallowoyloxy).3.trimethylammonium propane chloride 

Example IV Proces s 

About 4.5 g of HCI solution (25%) and about 1.5 g of polyethyleneimine 
M. W. 600 are added to about 889 g deionized water and pre-heated to about 70°C in 
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a 1.5L stainless steel mix tank. This "waterseat" is mixed with an IKA mixer (Model 
RW 25) at about 1000 rpm using an impeller with about 5.1 cm diameter blades. 
About 98 g of Stepanquat 6585-ET containing about 85% hydroxyethyl ester quat in 
ethanol is pre-heated to about 70°C, and is then slowly added to the water seat by 
5 injection at the impeller blades via a peristaltic pump. The mixture is cooled during 
mixing, and about 4.5 g of perfume, about 0.2 g of 1.5% Kathon CG solution, and 
about 0.8% of a dye solution are added when the mixture temperature reaches about 
45°C. About 0.6 g of a 25% of a CaCl2 solution is added when the mixture 
temperature reaches about 27°C. The mixing is stopped when the batch temperature 
10 reaches about 24°C. 
Example V Process 

About 3.6 g of HC1 solution (25%) and about 7.1 g of a monoethanolamine 
solution (about 30.9%) which is already acidified separately with HC1 to pH 2.1 are 
added to about 887 g deionized water and pre-heated to about 74°C in a 1.5L 

1 5 stainless steel mix tank. The water seat is mixed with an IKA mixer (Model RW 20 
DZM) at about 1000 rpm using an impeller with about 5. 1 cm diameter blades. The 
mixture is also milled at the same time. A mixture of about 86.7 g of the propyl ester 
quat and about 12 g of ethanol is pre-heated to about 82°C and is then slowly added 
to the water seat, injected at the impeller blades via a gravity-fed drop funnel. The 

20 mixer rpm is increased to about 1 500 rpm during this addition. About 0.3 g of CaCl2 
solution (25%) is added to reduce the viscosity of the mixture and the mixture rpm is 
reduced to about 1000 rpm. About 0.2 g of a 1.5% Kathon CG solution is added. 
The mixture is chilled in an ice water bath while still mixing. The mill is turned off at 
this point. Another 0.3 g of 25% CaCl2 solution is added when the mixture 

25 temperature reaches about 27°C. Then about 3 g of perfume is added with mixing. 

The particulate, granular solid compositions can be formed by preparing a 
melt, solidifying it by cooling, and then grinding and sieving to the desired size. It is 
highly preferred that the primary particles of the granules have a diameter of from 
about 50 to about 1,000, preferably from about 50 to about 400, more preferably 

30 from about 50 to about 200, microns. The granules can comprise smaller and larger 
particles, but preferably from about 85% to about 95%, more preferably from about 
95% to about 100%, are within the indicated ranges. Smaller and larger particles do 
not provide optimum emulsions/dispersions when added to water. Other methods of 
preparing the primary particles can be used including spray cooling of the melt The 

35 primary particles can be agglomerated to form a dust-free, non-tacky, free-flowing 
powder The agglomeration can take place in a conventional agglomeration unit 
(i.e., Zig-Zag Blender, Lodige) by means of a water-soluble binder. Examples of 
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water-soluble binders usefiil in the above agglomeration process include glycerol, 
polyethylene glycols, polymers such as PVA, polyacrylates, and natural polymers 
such as sugars. 

The flowability of the granules can be improved by treating the surface of the 
5 granules with flow improvers such as clay, silica or zeolite particles, water-soluble 
inorganic salts, starch, etc. 

Examples VI and VTT 
Solid Paniculate Compositions 

Components Wt. % Wt. % 

Ester Quat Compound( 1 ) 81.1 83 7 

Ethoxylated Fatty AlcohoI( 2 ) 5 

Coconut Choline Ester Chloride - g 

15 NH y Cl g 

Polyethyleneimine chloride slurry - 2.65 

Tartaric Acid i 

Citric Acid . Q 25 

Minors (Perfume, Antifoam) 3.5 4 2 

20 Electrolyte 1.4 12 

100 ~ job 

(1) Ester quat compound of Example II. 

(2) C 16 -Ci 8 E] 8 . 

Example VI Process 

25 Molten diester is mixed with molten ethoxylated fatty alcohol. Other 

materials are then blended in with mixing. The mixture is cooled and solidified by 

pouring on a metal plate, and then ground and sieved. 

Example VII - Process 

The polyethyleneimine chloride is first prepared by mixing about 5 parts of 
30 polyethyleneimine MW 600 with about 12. 14 parts of a 25% HC1 aqueous solution in 

about 33.86 parts of distilled water. The water is then removed, e.g., by freeze 

drying, to yield a viscous slurry of ethyleneimine chloride containing about 8 parts of 

ethyleneimine chloride and 3 parts of water. 

Molten diester is mixed with molten coconut choline ester chloride Other 
35 materials are then blended in with mixing. The mixture is cooled and solidified by 

pouring on a metal plate, and then ground and sieved. 
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WHAT IS CLAIMED IS: 

1 A rinse-added fabric softening composition selected from the group 

consisting of: 

I. a solid particulate composition, comprising: 

(A) from 50% to 95%, by weight of the composition, of 
biodegradable, cationic quaternary ammonium fabric softening 
compound; 

(B) an effective amount, preferably from 0.01% to 10%, more 
preferably from 0.02% to 6%, and most preferably from 

0. 03. to 5%, by weight of the composition, of chlorine 
scavenger selected from the group consisting of: 

1 . amines, preferably selected from the group 
consisting of primary amines, secondary 
amines, alkanolamines, dialkanolamines, and 
mixtures thereof; 

2. ammonium salts, preferably selected from the 
group consisting of ammonium chloride, 
ammonium bromide, ammonium citrate, 
ammonium sulfate, and mixtures thereof; 

3 amino acids, but not lysine; 

4. polyamino acids; 

5. polyethyleneimines, preferably 
polyethyleneimines having a molecular weight 
of less than 2000, more preferably having a 
molecular weight of from 200 to 1500; 

6. polyamines, but not di(higher alkyl)cy c,ic amines nor 
their condensation products; 

7. polyamineamides, preferably polyamineamides 
having a molecular weight of less than 5000; 

8. polyacrylamides, preferably polyacrylamides 
having a molecular weight of less than 5000; 
and 

9. mixtures thereof; 

(C) from 0% to 30%, by weight of the composition, of a modifier, 
for viscosity, dispersibility, or both, preferably selected from 
the group consisting of single long chain alkyl cationic 
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surfactants; fatty acid choline esters; fatty amine amides; 
nonionic surfactants; and mixtures thereof; and 
(D) from 0% to 20%, by weight of the composition, of a pH 
modifier, preferably said pH modifier is a Bronstead acid, 
more preferably said pH modifier is selected from the group 
consisting of citric acid, gluconic acid, tartaric acid, 1,2,3,4- 
butane tetracarboxcylic acid, and mixtures thereof; and 
II. a liquid composition, comprising: 

(A) from 0.5% to 50%, by weight of the composition, of 
biodegradable, cationic quaternary ammonium fabric softening 
compound; 

(B) an effective amount, preferably from 0.01 % to 1 0%, more 
preferably from 0.02% to 6%, and most preferably from 
0.03% to 5%, by weight of the composition, of chlorine 
scavenger selected from the group consisting of: 

1 amines, preferably selected from the group 
consisting of primary amines, secondary 
amines, alkanolamines, dialkanolamines, and 
mixtures thereof; 

2. ammonium salts, preferably selected from the 
group consisting of ammonium chloride, 
ammonium bromide, ammonium citrate, 
ammonium sulfate, and mixtures thereof; 

3. amino acids, but not lysine; 

4. polyamino acids; 

5. polyethyleneimines, preferably 
polyethyleneimines having a molecular weight 
of less than 2000. more preferably having a 
molecular weight of from 200 to 1 500; 

6. polyamines, but not di(higher alkyl)cyclic amines nor 
their condensation products; 

7. polyamineamides, preferably polyamineamides 
having a molecular weight of less than 5000; 

8. polyacrylamides, preferably polyacrylamides 
having a molecular weight of less than 5000; 
and 

9. mixtures thereof; 
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(C) from 0% to 30%, by weight of the composition of a modifier 
for viscosity, dispersibility, or both, preferably selected from 
the group consisting of single long chain alky) cationic 
surfactants; fatty acid choline esters; fatty amine amides; 
nonionic surfactants; and mixtures thereof; 

(D) the balance comprising a liquid carrier selected from the group 
consisting of water, C1-C4 monohydric alcohols, C2-Cg 
polyhydric alcohols, liquid polyalkylene glycols, propylene 
carbonate, and mixtures thereof; and 

wherein said composition has a pH of from 2 to 5. 

2 The composition of Claim 1 wherein said biodegradable cationic softener 
active has the general formula: 

EP + [Y-R 2 ] m pX- 

wherein 

p is 1 or 2, preferably 1; 
m is 2 or 3, preferably 2; 

each E is a nitrogenous quaternary ammonium group of charge p+; 
each Y is -0-(0)C-, or -C(0)-0-; 

each R 2 is a C\ 1-C22 hydrocarbyl or substituted hydrocarbyl substituent, 
preferably a C)5-Ci7 hydrocarbyl or substituted hydrocarbyl substituent; and 
each X" is any softener-compatible anion, preferably an anion selected from 
the group consisting of: chloride; bromide; methyl sulfate; ethyl sulfate; 
formate; nitrate; and mixtures thereof 

3. The composition of Claim 1 wherein said modifier is selected from the group 
consisting of nonionic surfactants selected from the group consisting of ethoxylated 
fatty acids, ethoxylated fatty alcohols, ethoxylated fatty amines, and mixtures thereof 

4. The composition according to Claim 1 wherein said liquid carrier comprises 
water. 

5. The composition according to Claim 1 wherein said liquid carrier is a mixture 
of water and a low molecular weight alcohol selected from the group consisting of 
ethanol, propanol, isopropanol, and mixtures thereof 

6. A rinse-added solid, particulate fabric softening composition comprising 
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(A) from 50% to 95%, preferably from 60% to 90%, by 

weight of the composition, of a biodegradable cationic softener active 
having the formula: 

EP+ IY-R 2 ] m P x- 

wherein 

pis 1 or 2, preferably 1; 
m is 2 or 3, preferably 2; 

each E is a nitrogenous quaternary ammonium group of charge p+; 
each Y is -0-(0)C-, or -C(0)-0-; 

each R2 is a Cj j-C 2 2 hydrocarbyl or substituted hydrocarbyl 
substituent, preferably a C I5 -C ]7 hydrocarbyl or substituted 
hydrocarbyl substituent; and 

each X- is any softener-compatible anion, preferably selected from the 
group consisting of chloride, bromide, methyl sulfate, ethyl sulfate, 
formate, nitrate, and mixtures thereof 
(B) an effective amount, preferably from 0.01% to 10%, by weight of the 
composition, of a chlorine scavenger; selected from the group 
consisting of: 

1 • amines, preferably selected from the group consisting 
of primary amines, secondary amines, alkanolamines, 
dialkanolamines. and mixtures thereof; 

2. ammonium salts, preferably selected from the group consisting 
of ammonium chloride, ammonium bromide, ammonium 
citrate, ammonium sulfate, and mixtures thereof; 

3. amino acids, but not lysine; 

4. polyamino acids; 

5. polyethyleneimines; 

6. polyamines, but not di(higher alkyl)cyclic amines nor their 
condensation products; 

7. polyamineamides; 

8. polyacrylamides; and 

9. mixtures thereof; and 

(C) from 3 % to 30%, by weight of the composition of a modifier for 
viscosity, dispersibility, or both; and 

(D) from 0.0 1 % to 20%, preferably 0.2% to 5%, by weight of the 
composition, of a pH modifier. 
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7. The composition according to Claim 6 wherein said pH modifier is a solid, 
water-soluble Bronstead Acid, preferably selected from the group consisting of citric 
acid, gluconic acid, tartaric acid, malic acid, 1,2,3,4-butane tetracarboxcylic acid, and 
mixtures thereof. 

8. A rinse added, liquid fabric softening composition, comprising: 

(A) from 0.05% to 50%, preferably from 1 5% to 32%, by weight of the 
composition, of a cationic, biodegradable quaternary ammonium 
fabric softening compound having the general formula: 

E p+ [Y-R 2 ] m P X- 

wherein 

p is 1 or 2, preferably 1; 
m is 2 or 3, preferably 2; 

each E is a nitrogenous quaternary ammonium group of charge p+; 
each Y is -0-(0)C-, or -C(0)-Os 

each R 2 is a C\ 1-C22 hydrocarbyl or substituted hydrocarbyl 
substituent, preferably aCjs-Cn hydrocarbyl or substituted 
hydrocarbyl substituent; and 

each X" is any softener-compatible anion, preferably selected from the 
group consisting of chloride, bromide, methyl sulfate, ethyl sulfate, 
formate, nitrate, and mixtures thereof 

(B) an effective amount of a chlorine scavenger; selected from the group 
consisting of: 

1 . amines, preferably selected from the group consisting of 
primary amines, secondary amines, alkanolamines, 
dialkanolamines, and mixtures thereof; 

2. ammonium salts, preferably selected from the group consisting 
of ammonium chloride, ammonium bromide, ammonium 
citrate, ammonium sulfate, and mixtures thereof; 

3 . amino acids, but not lysine; 

4. polyamino acids; 

5. polyethylenetmines; 

6. polyamines, but not di(higher alkyOcy^ 0 amines nor their 
condensation products; 

7. polyamineamides; 

8. polyacrylamides; and 

9. mixtures thereof; and 
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(C) from 0% to 30%, by weight of the composition of a modifier for 
viscosity, dispersibility, or both; and 

(D) the balance comprising liquid carrier selected from the group 
consisting of water, C,-C 4 monohydric alcohols, C 2 -C 6 polyhydric 
alcohols, liquid polyalkylene glycols, propylene carbonate, and 
mixtures thereof; and 

wherein the pH of the composition is from 2 to 5. 

9. A solid, particulate rinse-added fabric softening composition, comprising 
(A) from 60% to 90o/o, by weight of the composition, of a cationic. 
b.odegradabie quaternary ammonium fabric softening compound 
having the general formula. 

EP+ tY-R 2 ] m px- 

wherem E is a nitrogenous quaternary ammonium group of charge p+ 
p is 1; 

Yis -O-(O)C-, 0 r-C(0)-O-; 
mis 2; 

R 2 is a C 15 -C 17 hydrocarbyl or substituted hydrocarbyl substituent: 
and 

X- is a softener compatible anion is selected from the group consisting 
of: chloride; bromide; methyl sulfate; ethyl sulfate; formate; nitrate; 
and mixtures thereof; 

(B) from 0.01% to 10%, by weight of the composition, of chlorine 
scavenger comprising ammonium salts; and 

(C) from 0% to 30%, by weight of the composition of a modifier, for 
viscosity, dispersibility or both is selected from the group consisting 
of nonionic surfactants selected from the group consisting of 
ethoxylated fatty acids, ethoxylated fatty alcohols, ethoxylated fatty 
amines, and mixtures thereof; and 

(D) from 0.01% to 20%, by weight of the composition, of pH modifier 
selected from the group consisting of citric acid, gluconic acid, 
tartaric acid, malic acid, 1,2,3,4-butane tetracarboxcylic acid, and 
mixtures thereof. 



A liquid, rinse-added fabric softening composition, comprising. 
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(A) from 3% to 50%, by weight of the composition, of a cationic, 
biodegradable quaternary ammonium fabric softening compound 
having the general formula: 

E p+ [Y-R 2 ] m P X- 
wherein E is a nitrogenous quaternary ammonium group of charge p+; 
pisl; Yis-0-(0)C-,or<;(0)-0-; 
mis 2; 

R 2 is a C15-C17 hydrocarbyl or substituted hydrocarbyl substituent 
and; 

X- is a softener compatible anion is selected from the group consisting 
of: chloride; bromide; methyl sulfate; ethyl sulfate; formate; nitrate; 
and mixtures thereof; 

(B) from 0.001% to 10%, by weight of the composition, of chlorine 
scavenger comprising ammonium salts; and 

(C) from 0% to 30%, by weight of the composition of a modifier, for 
viscosity, dispersibility or both is selected from the group consisting 
of nonionic surfactants selected from the group consisting of 
ethoxylated fatty acids, ethoxylated fatty alcohols, ethoxylated fatty 
amines, and mixtures thereof; and 

(D) water; and 

wherein said composition has a pH of from 2 to 5. 
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